Habenaria mosaic virus (HaMV), a member of the genus Potyvirus in the family Potyviridae, was first discovered from Habenaria radiata in Japan. The complete genomic sequence of a South Korean isolate (PA1) of HaMV infecting Plantago asiatica L. was determined with high-throughput RNA sequencing.
lantago asiatica L., a species of the genus Plantago in the family Plantaginaceae, commonly called "Asian plantain," is a very familiar weed in areas of East Asia (China, Japan, South Korea, etc.). Traditionally, this plant has been used in Asian pharmacopeia for the treatment of many diseases (1). In July 2011, one Plantago asiatica L. plant showing systemic mosaic symptoms was collected in Jeju Island, South Korea. High-throughput RNA sequencing was used to identify the causal agent of the disease. RNA sequencing was performed on an Illumina HiSeq 2500 sequencing system by the Theragen Bio Institute (Suwon, South Korea). The resulting sequences were trimmed and filtered for adapter contamination and low quality. The high-quality filtered nextgeneration sequencing reads were assembled de novo using the Trinity version 2.1.1 program. The assembled contigs were subjected to BLAST search analysis against the GenBank database. Among them, six contigs were identified, ranging from 692 to 1,936 bp, and showing strong similarity to Habenaria mosaic virus (HaMV; Ha-1) at the nucleotide level (ranging from 78% to 94% identity) (2) . To distinguish the P. asiatica L.-infecting virus from the P. asiatica L. sample and to confirm and determine the complete genome of the virus, primers were designed based on the six contigs. Total RNA was extracted from the P. asiatica L. sample. Complementary DNA (cDNA) was synthesized with a random N25 primer (3), using RevertAid reverse transcriptase (Thermo Scientific, Waltham, MA, USA). The viral cDNA was amplified with PCR using six diagnostic primer pairs. All of the fragments were successfully amplified with PCR. The 5= end of the RNA genome was amplified with the 5= RACE system for rapid amplification of cDNA ends (Invitrogen, Carlsbad, CA, USA). The 3= terminal nucleotide sequence of the P. asiatica L.-infecting virus was determined with 3= RACE using the oligo(dT) primer 5=-GTTTTCCCAGTCACGAC(T) 15 -3= (4, 5) . All PCR fragments were cloned into the RBC T&A cloning vector (RBC Bioscience, Taipei, Taiwan) for sequencing by GenoTech Corp. (Daejeon, South Korea). The sequences were assembled with DNAMAN version 5.2.10 (Lynnon Biosoft, Quebec, Canada).
The complete nucleotide sequence of the HaMV isolate PA1 genome contains 9,499 nucleotides, excluding the poly(A) tail (GenBank accession no. KR091311). The potyviral genome is expressed as a polyprotein, which is cleaved by viral-encoded proteases into 10 functional proteins (6) 
